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Description 

DISHWASHER AND METHOD OF CONTROLLING THE SAME 

Technical Field 

[1] The present invention relates to a dishwasher, and more particularly, to a 

dishwasher and a method of controlling the dishwasher that can selectively activate a 
wash pump according to whether wash liquid attains a preset temperature during a hot 
rinse cycle. 

Background Art 

[2] A dishwasher is a home appliance that washes dishes by discharging high-pressure 

wash liquid through discharge members onto the dishes to remove impurities thereon. 

[3] In more detail, a dishwasher includes a tub forming a space inside the dishwasher 

for holding dishes to be washed, dish racks installed to slide in and out of the tub for 
holding dishes, discharge members installed inside the tub for spraying wash liquid, a 
sump disposed at the bottom of the tub for holding wash liquid, a wash pump assembly 
attached to a side of the sump for pumping the wash liquid contained in the sump to 
the discharge members, and a drain pump assembly for draining dirty wash liquid after 
dish washing is completed. 

[4] The discharge members consist of a lower arm installed above the sump, and an 

upper arm and a top nozzle connected to a water guide installed on an interior surface 
of the tub. Wash liquid is alternately pumped to the lower arm and the water guide by 
means of a switching valve located in the sump. In other words, during a wash cycle, 
the wash liquid that is alternately pumped by means of the switching valve is inter- 
mittently pumped at a predetermined interval to the lower and upper arms. 

[5] A conventional dishwasher generally activates a heater for heating wash liquid 

while the wash pump is operating during a hot rinse cycle. In other words, while the 
rinse cycle is underway, the heater heats the wash liquid to gradually warm it. 

[6] When the heating of the wash liquid and the pumping thereof are simultaneously 

implemented, wash liquid that has not yet reached a preset temperature is discharged 
from discharge members. Also, when the discharged wash liquid re-enters the sump, 
heat is lost, so that the wash liquid takes a long time to be heated to a preset 
temperature. 

Disclosure of Invention 
Technical Problem 

[7] An object of the present invention is to provide a dishwasher and a method of 

controlling the dishwasher having an improved controlling method for heating wash 
liquid during a hot rinse cycle, so that the time that the wash liquid requires to reach a 



WO 2006/028356 



PCT/KR2005/002989 



preset temperature is minimized. 
[8] Another object of the present invention is to provide a dishwasher and a method of 

controlling the dishwasher capable of maintaining a certain level of moisture on dishes 
in the dishwasher's racks, so that the washing effectiveness of the dishwasher 
increases. 

Technical Solution 

[9] To achieve these objects and other advantages and in accordance with the purpose 

of the invention, as embodied and broadly described herein, a dishwasher according to 
the present invention includes: a control panel for a user to input commands with; a 
temperature sensor for sensing the temperature of wash liquid; a controller for 
controlling the dishwasher to perform each cycle according to the course selection 
inputted into the control panel, and selectively controlling the operation of a wash 
pump during a hot rinse cycle; and a load driver for controlling the operation of a 
heater and a wash pump according to a control signal from the controller. 

[10] According to another aspect of the present invention, there is provided a controlling 

method of a dishwasher including: implementing various cycles according to a selected 
course; beginning a rinse cycle during the operation of the various cycles; controlling 
the operation of the heater and wash pump, depending on whether the rinse cycle is a 
hot rinse cycle; ending the operation of the wash pump when the rinse cycle is 
completed; and executing subsequent cycles. 

[1 1] According to a further aspect of the present invention, there is provided a 

controlling method of a dishwasher that includes: selecting a wash course by a user; 
implementing applicable cycles according to the selected wash course; and beginning 
the rinse cycle from the various cycles and determining whether it is a hot rinse cycle; 
activating a heater if the rinse cycle selected is a hot rinse cycle, and determining 
whether the wash liquid has reached a preset temperature; ending the operation of the 
heater and operating the wash pump for a duration of a first setting time, if the wash 
liquid has reached the preset temperature; periodically operating the wash pump until 
the wash liquid attains the preset temperature, if the preset temperature has not been 
attained. 

Advantageous Effects 

[12] During a hot rinse cycle, the above-described structure operates only the heater until 

wash liquid attains a targeted temperature, at which point the wash pump is activated, 
so that the time required to heat wash liquid is reduced. 

[13] By reducing the time required to heat wash liquid, energy consumed by operation of 

the heater is reduced, thereby increasing energy efficiency. 

[14] Also, when the time required to heat wash liquid in a hot rinse cycle is prolonged, 
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food residue drying and caking on dishes can be prevented by periodically supplying 
moisture to the dishes, thereby increasing washing effectiveness. 

Brief Description of the Drawings 

[15] The spirit of the present invention can be understood more fully with reference to 

the accompanying drawings. In the drawings: 
[16] Fig. 1 is a schematic sectional view showing the structure of a dishwasher 

according to the present invention; 
[17] Fig. 2 is a block diagram showing the controlling structure of a dishwasher 

according to the present invention; 
[18] Fig. 3 is a flowchart showing a controlling method of a dishwasher according to the 

present invention; and 

[19] Fig. 4 is a flowchart showing another embodiment of a controlling method of a 

dishwasher according to the present invention. 

Best Mode for Carrying Out the Invention 

[20] Hereinafter, preferred embodiments of a dishwasher according to the present 

invention will be described in detail with reference to the accompanying drawings. 

[21] Fig. 1 is a schematic sectional view showing the structure of a dishwasher 

according to the present invention. 

[22] Referring to Fig. 1 , the dishwasher 10 includes a tub 1 1 forming the outer shape and 

an inner washing compartment of the dishwasher 10, a door 17 formed at the front of 
the tub 1 1 for opening the dishwasher 10, and a sump 19 formed at the bottom central 
portion of the tub 1 1 for holding wash liquid. 

[23] The dishwasher 10 also includes a wash pump 2 1 installed in the sump 19 for 

pumping wash liquid, a wash motor 20 for driving the wash pump 21, a water guide 14 
connected to the sump 19 for guiding wash liquid pumped by the wash pump 21, an 
upper arm 15 branching off from the water guide 14 and spraying wash liquid inside 
the tub 1 1, a top nozzle 18 connected to the top end of the water guide 14, and a lower 
arm 16 connected at the upper central portion of the sump 19 and spraying wash liquid 
pumped by the wash pump 21. Installed inside the sump 19 is a heater (not shown) for 
heating wash liquid. 

[24] Further included is an upper rack 12 installed to slide in and out of the tub 1 1 above 

the upper arm 15, and a lower rack 13 disposed above the lower arm 16. Dishes are 

stored in the upper and lower racks 12 and 13. 
[25] An explanation of the operation of the above-described dishwasher according to the 

present invention will now be given. 
[26] First, a user opens the door 17, pulls out the dish racks 12 and 13, and places dirty 

dishes therein. After closing the door 17, power to the dishwasher 10 is turned on, and 
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a wash course setting is inputted. When a start button is pressed, wash liquid flows into 
the sump 19 and is intermittently pumped by the wash pump 2 1 to flow to the water 
guide 14 and the lower arm 16. 

[27] When a wash cycle is completed, dirty wash liquid is drained by means of a drain 

pump (not shown), and clean wash liquid flows into the sump 19. The wash pump 2 1 
then operates to begin a rinse cycle. 

[28] Here, if the user has specified a hot rinse cycle, the heater installed inside the sump 

operates and heats the wash liquid. When the wash liquid reaches a preset temperature, 
the wash pump 2 1 operates, and the heated wash liquid is discharged inside the tub 
through the discharge members. After the rinse cycle is completed, the wash liquid is 
drained out of the dishwasher, and a drying cycle begins. 

[29] Fig. 2 is a block diagram showing the controlling structure of a dishwasher 

according to the present invention. 

[30] Referring to Fig. 2, the dishwasher 10 according to the present invention includes: a 

control panel 100 for inputting commands by a user, a temperature sensor 200 for 
sensing the temperature of wash liquid, a controller 300 for implementing a wash cycle 
according to the settings inputted into the control panel 100, a load driver 400 for 
controlling the operation of the wash pump 2 1 and heater 500 according to control 
signals from the controller 300, a display 700 for displaying the operational status of 
the dishwasher according to a signal from the controller 300, and a storage 600 for 
storing various reference values, etc. The controller 300 selectively controls the 
operation of the wash pump 2 1 when the heater 500 operates during a hot rinse cycle. 

[31] In the above-described control structure of a dishwasher according to the present 

invention, when the wash cycle ends and the rinse cycle begins, the controller 300 
determines whether a hot rinse cycle was specified, and controls the operation of the 
heater 500 accordingly. When the wash liquid is heated by the heater 500 to a preset 
temperature inside the sump, the wash pump 2 1 is activated. 

[32] While the wash liquid is being heated inside the sump 19, if the wash pump 2 1 does 

not operate, food particles remaining on dishes can dry and harden on the dishes. In 
order to prevent this problem from occurring, the controller 300 may prompt the wash 
pump to operate over a short duration before the wash liquid is heated to the preset 
temperature. 

[33] A controlling method of a dishwasher according to the present invention will now 

be explained with reference to a flowchart. 
[34] Fig. 3 is a flowchart showing a controlling method of a dishwasher according to the 

present invention. 

[35] Referring to Fig. 3, a user first enters the command to switch power on to the 

dishwasher 10 in step SlOl, and enters a desired course setting and options in step 
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S 102. Next, a start button is pressed for activating the dishwasher in step S 103. When 
the start button is pressed to initiate operation, the dishwasher begins to operate in 
accordance with the selected course in step S104. The dishwasher operates according 
to the selected course, and begins a rinse cycle in step S 105 after the wash cycle is 
completed. When the rinse cycle begins, the controller 300 determines in step SI 06 
whether the user specified a hot rinse cycle. 

When the controller 300 determines that a hot rinse cycle was specified, it activates 
the heater 500 in step S 107. When the wash liquid is heated by the heater 500, the 
controller 300 determines in step S109 if the wash liquid inside the sump has been 
heated to a preset temperature. If it is determined that the wash liquid has been heated 
to a preset temperature, operation of the heater 500 is terminated, and the wash pump 
is activated in step SI 10. If the controller 300 determines that the hot rinse cycle was 
not specified, the heater 500 does not operate, and only the wash pump operates in step 
S108. 

When operation of the wash pump 2 1 begins, the controller determines in step Sill 
whether the operating time of the wash pump 2 1 exceeds a predetermined setting time. 
If the setting time is found to have elapsed, the operation of the wash pump 2 1 is ended 
in step SI 12, and subsequent cycles are performed in step SI 13. 

The above controlling method allows minimization of time required to heat wash 
liquid inside the sump to a preset temperature, so that energy efficiency increases. 

Mode for the Invention 

Fig. 4 is a flowchart showing another embodiment of a controlling method of a 
dishwasher according to the present invention. 

Referring to Fig. 4, in this embodiment of a controlling method for a dishwasher 
according to the present invention, the wash pump operates at a predetermined interval 
while wash liquid is being heated to a target temperature in a hot rinse cycle, in order 
to maintain moisture on dishes. 

A user first enters the command to switch power on to the dishwasher 10 in step 
S201, and enters a desired course setting and options in step S202. Next, a start button 
is pressed for activating the dishwasher in step S203. When the start button is pressed 
to initiate operation, the dishwasher begins to operate in accordance with the selected 
course in step S204. The dishwasher operates according to the selected course, and 
begins a rinse cycle in step S205 after the wash cycle is completed. When the rinse 
cycle begins, the controller 300 determines in step S206 whether the user specified a 
hot rinse cycle. 

When the controller 300 determines that a hot rinse cycle was specified, it activates 
the heater 500 in step S207. When the wash liquid is heated by the heater 500, the 
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controller 300 determines in step S209 if the wash liquid inside the sump has been 
heated to a preset temperature. If it is determined that the wash liquid has been heated 
to a preset temperature, operation of the heater 500 is terminated, and the wash pump 
is activated in step S210. If the controller 300 determines that the hot rinse cycle was 
not specified, the heater 500 does not operate, and only the wash pump operates in step 
S208. 

[43] When operation of the wash pump 2 1 begins, the controller determines in step S215 

whether the operating time of the wash pump 2 1 exceeds a first setting time. If the first 
setting time is found to have elapsed, the operation of the wash pump 2 1 is ended in 
step S216, and subsequent cycles are performed in step S217. 

[44] Thus, the above process is the same as the embodiment for a controlling method 

shown in Fig. 3 . 

[45] In this embodiment, when the controller 300 determines that the wash liquid has not 

been heated to a preset temperature, it determines in step S21 1 whether a second 
setting time has elapsed from the time when the heater begins operation. When the 
second setting time is found to have been elapsed, the wash pump 2 1 is activated in 
step S212. In step S2 13, it is determined whether the operation of the wash pump 2 1 
exceeds a third setting time. When the third setting time is found to be exceeded, 
operation of the wash pump ceases in step S214. At this time, the step S209 of de- 
termining whether the wash liquid has been heated to a preset temperature is repeated. 
Specifically, the wash pump 2 1 is regularly activated in short intervals until the wash 
liquid reaches a preset temperature, so that moisture is supplied to the dishes. This 
latter function characterizes this embodiment. 

[46] Here, the third setting time may be shorter than the second setting time, and the 

second setting time may be shorter than the first setting time. 

[47] While the present invention has been described and illustrated herein with reference 

to the preferred embodiments thereof, it will be apparent to those skilled in the art that 
various modifications and variations can be made therein without departing from the 
spirit and scope of the invention. Thus, it is intended that the present invention covers 
the modifications and variations of this invention that come within the scope of the 
appended claims and their equivalents. 

Industrial Applicability 

[48] The above dishwasher and the controlling methods thereof according to the present 

invention shorten the time required to heat wash liquid in a hot rinse cycle, and 
maintain moisture on dishes while wash liquid is being heated. Thus, energy efficiency 
and washing effectiveness increase, providing a wide industrial applicability. 
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